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lonospheric Structuring: In Situ and / v
Groundbased Low Altitude Studies | | |
(ISINGLASS) Experiment
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Aim: Sampling multiple locations simultaneously
in the auroral ionosphere to take gradient
measurements of plasma parameters.

[Clayton et al., 20193, b]
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Running a global I-T model with ISR estimates of electric field

PFISR Beams Configuration for Isinglass v3.0 M Od el | | nq
* PFISR aiding the ISINGLASS experiment

 The electric field estimates from 15 beams:
— Temporal resolution [66 seconds]

\Y /2 — Spatial resolution [0.05° in lat and 0.3° in
FFISR, PKR SDI Eagle SDI lon, ~10 km]

154.0W 152.0W 150.0W 148.0W 146.0W 144.0W 142.0W 140.0W _ Down_sam pled to O750XO750 35X8O km
GLON [deg] —
Validation:

* Plasma measurements along Beams
Image Credit: AMISR
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Methodology IV: Simulation setup

 Weimer model results are weaker
Ey Backoround (~0-10 mV/m) than the PFISR
PR —— electric field values.

* To asses the performance of the new
. B model vs understanding the effects
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Running a global I-T model with HIME

HIME is an add-on framework

8y — = and does not require major

\%u source code modification.

Global lonosphere -Thermosphere Model (GITM)

« 3D, altitude based non-uniform grid, assumes non-hydrostatic solution
* High-latitude input: Electric potential and particle precipitation
* Output: Plasma and neutral density, temperature, ion and electron velocity,
neutral winds
Ridley, Deng and Toth, JASTP, 2006
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Meso-scale electric fields in GITM

Estimated vs Simulated Electric Fields === PEISR Estimates
Errors

Ex [MV/m]

20 {¥

Ey [mMV/m]

-20 |

06:30 ©07:00 0730
Time [HH:MM]
* Profiles extracted from upper boundary.




Meso-scale electric fields in GITM

Estimated vs Simulated Electric Fields === PEISR Estimates

Errors
Weimer-driven GITM Runs
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* Profiles extracted from upper boundary.




Meso-scale electric fields in GITM

Estimated vs Simulated Electric Fields === PE|SR Estimates

Errors

Weimer-driven GITM Runs
m= H|ME[B]-driven GITM Runs
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* Profiles extracted from upper boundary.
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Meso-scale electric fields in GITM

Estimated vs Simulated Electric Fields === PE|SR Estimates

Errors

Weimer-driven GITM Runs
m= H|ME[B]-driven GITM Runs
mm H|ME[V]-driven GITM Runs
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* Profiles extracted from upper boundary.
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Meso-scale electric fields in GITM

Estimated vs Simulated Electric Fields === PE|SR Estimates

Errors

Weimer-driven GITM Runs
m= H|ME[B]-driven GITM Runs
mm H|ME[V]-driven GITM Runs
m= H|ME[T]-driven GITM Runs

Ex [MV/m]

* Both variability and
amplitude are better
captured with HIME.

Electric field estimates from
PFISR successfully
incorporated.
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* Profiles extracted from upper boundary.




Energy transfer rate with meso-scale electric fields

* Meso- and small- scale
GITM[W]
— GITM-HIME[B] structures have been
= G LA shown to have a profound
—— GITM-HIME[T] . *
effect on local heating™.

* The locally deposited
energy increases in HIME-
driven simulation compared
to Weimer-driven
simulation.
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Volumetric Energy Transfer Rate [Jm™] Lotko and Zhang, 2019
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Effects of Meso-scale electric fields in the I-T system

For the first time a framework has been developed to incorporate

ISR estimates of 2D electric fields to global I-T models.

The HIME driven simulations showed that meso-scale electric fields can lead to:

* Various changes in plasma parameters.

* Up to an order of magnitude increase in volumetric heating along the altitudinal
profiles.

Ongoing and future work on HIME:

* A self-consistent treatment of particle precipitation to fully understand the effects of
meso-scale structures.
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Thank you.

Friday 13t December 2019, 15:28-15:40
SA53A-09: Results from a new approach to meso-scale driving of the I-T system
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